Stable-isotope labeled metabolic analysis is an essential methodology to characterize metabolic regulation during biological processes. However, the method using stable-isotope-labeled tracer (e.g., 13 C-glucose) in live animal is only beginning to be developed. Here, we contribute a qualitative metabolic labeling experiment protocol in Drosophila melanogaster using stable-isotopelabeled 13 C-glucose tracer followed by liquid chromatography-mass spectrometry (LC-MS) analysis.
Drosophila melanogaster
The Drosophila strain used was 5905 (FlyBase ID: FBst0005905, w 1118 ). Flies were cultured in standard media (Recipe 1) at 25 °C with 60% humidity in a 12 h light and 12 h dark cycle.
Prior to the test, flies were starved on 1% Agar media for 6 h before transferred to the vials containing a small piece of Kimwipe filter paper (KCWW, Kimberly-Clark, catalog number: 34120) pre-soaked in 1 ml of 10% U-13 C6-glucose (U-13 C6-glucose was added to phosphate buffer at a final concentration of 10%). Flies were treated for 3 days, and then transferred to new vials with fresh U-13 C6-glucose for additional 2 days. Fly heads were dissected from anesthetized flies with CO2 for subsequent metabolic analysis. For each experiment, 8 biological repeats were conducted, with 20 heads for each repeat. One hundred and sixty male flies were used, with 20 flies per vial. ii. Load sample and inject 2 μl of sample.
C. Chemicals

LC-MS chemicals:
iii. Run LC method using the LC gradient as described in Table 1 . ii. Dry gas temperature, 250 °C.
Table 1. The gradient elution method for LC-MS analysis
Time (min) Flow rate (ml/min) Eluent
iii. Sheath gas flow, 12 L/min. ii. MS1 acquisition frequency: 4 Hz.
Data analysis
A. Extraction of isotopologues α-KG C5H6O5 7.5
Peak integration result manual check
After isotopologues extraction in Profinder, peak integration result need to be reviewed and manually curated for subsequent accurate stable-isotope labeled metabolic analysis. Make sure the peak integration range is consistent across multiple samples. Figure 1A illustrates the extracted ion chromatography (EIC) of the key metabolite 13 C3-lactate and the peak integration range. Figure S5E was generated using this calculated data.
Calculation of tracer incorporation
c. Proportion of individual isotopologue
Proportion of individual isotopologue is calculated using the following formula:
Mi is the labeling pattern of individual isotopologue.
Mn is the labeling pattern of the isotopologue with all atoms (C or N) labeled. Figure 1F shows the percentage of total tracer incorporation between two groups (wild type and PRC2 mutant).
Above results demonstrated that lactate, the end product of glycolysis pathway, significantly increased in PRC2 mutants. 
